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Tissue culture is a method used by investigators to study
organs, sections of tissues and even single cells outside their
natural environment under controlled conditions. The chance
to critically examine these structures in their natural
environment is seldom made possible. It then becomes necessary
to devise a suitable medium in which the implanted tissue is
nearest to the natural environment for growth.
Harrison (1907) was the first to make a successful study
of nervous tissues from frog embryos by cultivating them in
fr<j>g lymph. Other Investigators, since the time of Harrison,
ha-jre been growing tissues outside the bodies of animals using
various culture media.
These experiments were performed in order to observe the
reaction of the developing embryonic chick nerve fiber in
different tissue culture media, and also to check their
ctions to different stains.
CHAPTER II
REVIEW OP THE LITERATURE
Growing tissues outside the body of the organism has been
a general practice with investigators since Leo Loeb (1897)
gzfew tissues in test tubes in a medium of blood plasma,
Hcjwever, the technique of tissue culture is generally thought
oft as having begun with Harrison's cultivation of nervous
tissue from frog embryos (1907). In this work he was interested
in the nerve fiber as an outgrowth of the cell body and the
changes that took place in the nerve fiber as it grew from
the cell body and extended out to the periphery* Certain pieces
of| tissue known to give rise to nerve fibers were isolated,
Thpse were transferred to a cover slip containing a drop of
lymph from one of the lymph sacs of an adult frog. The cover
slip containing the explant was inverted over a depression
slide and sealed with paraffin. The tissue was left to develop.
The actual growth of the nerve fiber was measured. The results
showed that the free end of the nerve fiber was undergoing
movements which accounted for its elongation.
Later (1910), Harrison recognized the destruction of
tissue by bacterial contamination. His next experiments showed
tha^t amoeboid movement was common to cells in general. He
i
observed that the extent of movement depended upon the cell
types observed. Nerve cells from the medullary cord were, by
far*, the most active. These cells formed long fiber processes
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by their movements.
Weiss (1934-a) used brain fragments taken from embryos of
3 to 8 days incubation to show that there are external factors
that contribute to the course of the outgrowing nerve fiber.
These fragments were cultivated in adult chicken blood plasma,
ailid exposed to certain chemicals and an electrical current.
The stimuli had no orienting effect on the outgrowing nerve
fiber. A small drop of blood plasma mixed with a small amount
of embryonic extract was put on a cover slip and spread well.
Before coagulation set in he began to stroke this layer in a
constant longitudinal direction by means of a camel's hair
brush or needle. Stroking was continued until coagulation
mslde itself manifested by fine threads of plasma sticking to
the stroking instrument. By stretching the end which sticks
to the brush from the other end which had become fixed on
the cover slip, the clot was extended in a longitudinal
direction and kept in this position until it adhered firmly
to the cover slip. Finally, the brush was removed. The tissue
fragment was introduced into the medium either before or
afjter the stretching. Under the conditions of this experiment,
nerve processes which grew out from the explanted brain
fragment did not follow the haphazard irregular courses that
were observed in ordinary cover slip cultures of neuroblasts.
They generally followed a course oriented in the direction
in which the clot had been stroked and stretched.
Tissue cultures from the brain wall of 8 day chick embryos
were used by Weiss (1934b) to show that the ependyma cells
possess the power of secretion. These cultures were made by
splitting the brain wall into its inner and outer lining.
The cultures were then cultivated in a clot of blood plasma.
He found that the ependyma layer had accumulated vast amounts
of liquid around it within a few days. No liquid was noted
around the outer layer. He suggested that distension of the
brain walls may result from the hydrostatic pressure created
by this secretion.
Further work done by Weiss (1945) on cell and axon
orientation in vitro reconfirmed the "contact guidance" principle
in nerve fibers and spindle cells. His findings also threw
additional light on the mechanisms of "thlgmataxis" and
"stereotropism" in tissue formation. In these experiments,
nerve cells from spinal ganglia of chick embryos of 8 to 17 days
incubation or the medulla oblongata of 8 day embryos were used.
He concluded that orientation is due to a colloidal exudate
giyen off by the explant which spreads over all exposed surfaces
and coats them with a fibrous mat ("ground mat") irrespective
of the medium. Axons and terminal processes of spindle cells
adhere to and follow the fibrils of the ground mat.
The question of what happens to the constantly moving
protoplasm in a nerve cell has not been definitely settled.
However, Weiss and Hiscoe (1948) concluded from their
experiments that the protoplasm that is produced in the body of
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the nerve cell in the presence of the nucleus is the source of
protoplasm for the formation of the axone. As the axone grows
out by the pseudopodial movement it draws out the protoplasm
fjrom the cell body,
Frances Darris (1938) experimented with the retina layer
of the eye of chick embryos ranging in age from 24 hours to 7
days. These explants were grown in tissue culture medium.
The results showed that nervous tissue differentiated and
fibers were clearly visible throughout the plasma clot medium.
Carrel and Ebeling (1922) studied the action of serum on
fibroblasts and found that the fibroblasts developed in serum
did not increase in mass. No new protoplasm was developed.
This serum, when heated above 20 c, contained a growth
inhibitor. However, when the serum was heated above 100°c the
inhibiting factor decreased.
Holmes (1914), experimenting with ectodermic epithelial
cells of the frog used a medium of gelatin and blood plasma and
found that these epithelial cells, which resembled fingerlike
processes, ruptured. This behavior, accounted for the
appearance of epithelial cells isolated In the medium.
Hitchcock (1939) observed the migration of epithelial
cells in adult amphibian skin* Different culture media were
used for his experiments. Using lymph, he found that trans
plants of skin of the lymph sac of frogs, Rana pipens,
Rana catesblana and Rana clamitans, caused the lymph in contact
wijth the skin to clot. Following this, epidermal cells from
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the transplant would migrate over the clot membrane to form an
r
epithelial vesicle. In clotted plasma, these epithelial cells
migrated on the surface formed by partial liquefaction of the
clot. By so doing they formed both epithelial vesicles and
frequently lateral outgrowths. Explants cultured in serum
i
produced no outgrowths but were sheathed at once with
epithelium.
The work of Harrison influenced Burrows (1910) to develop
a method for growing chick embryonic tissues. Working in con
junction with Carrel, Burrows developed what is now called the
"solid medium technique." Adult tissues were grown by them in
blood plasma. Sodium oxalate was added to the blood. The
i
former was precipitated out by the addition of small quantities
of calcium chloride. After precipitation, the plasma coagulated,
thus providing a solid medium for cultivation.
A great contribution was made to the tissue culture
technique by Carrel (1915) when he discovered that by adding
tissue extracts to a liquid medium proliferation of cells was
accelerated. The addition of this substance increased the
proliferation of cells up to three times that of the medium
alone•
In an effort to secure a better medium for the cultivation
of chick tissues, Swezy (1915) used egg albumin in combination
wi'ih muscle tissue extract. This was thought to be very near
the natural environment and to provide an excellent opportunity
foi? observation. Egg yolk was also used, but abandoned because
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of the difficulty of observation,
\ Spratt (1948) in his work on the development of the early-
chick blastoderm on synthetic media found that certain
substances in the culture media are essential for continued
development* Early embryos, if removed from the yolk and
albumin and placed in a non-nutrient environment, will not
continue their development. A complete synthetic medium
containing saline-agar, glucose, amino acids and vitamins was
prepared and found to be adequate enough for the initiation
and continuation of the early developmental changes under con
sideration. Components of this "complete" medium were removed
to find out which of them was actually necessary for development.
the amino acids were removed, the explants continued
noirnal morphogenesis and differentiation but they were smaller
than those developed on the complete medium. Vilhen glucose was
the only component removed from the complete medium, all
development ceased and the embryos degenerated. He concluded
that glucose was the only component present that was absolutely
essential for continued development in the early chick embryo
during the period studied.
CHAPTER III
MATERIALS AND METHODS
The eggs used in these experiments were obtained from the
BfLue Ribbon Hatchery, Atlanta, Georgia. White Leghorns and
Bjarred Rocks were the two types used. Seventy-five per cent
fertility was experienced with both types. These eggs were
dated and placed in specially constructed boxes and incubated
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at 57 C. They were rotated daily to prevent the developing
embryo from adhering to one side of the shell.
The explants were cultured in Tyrode solution, embryonic
extract, blood plasma and egg albumin. Tyrode solution served





Water (Redistilled) 750 c.c.
In preparing solution "A" all chemicals were mixed in the
order given. The two solutions were autoclaved separately in

















of salts. It was necessary from time to time to adjust the
pH of the solutions. This was accomplished by adding to
i
20 ml. of Tyrode solution, 1$ ml. of a solution of 1 drop of
glacial acetic acid to 15 ml. of redistilled water. This pro
cedure was followed each time operations were performed.
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The Hellige colorimeter was used to determine the pH of the
Lutions, However, it became necessary for more precise
determinations, and the Beekman potentiometer was substituted.
These tissues grew best in a pH of 7.5 to 7.7.
Embryonic extract used in these experiments was made from
eljiick embryos of 9 days incubation, A number of these embryos
(9-12) were collected, washed in Tyrode solution to remove
blood and yolk and transferred to large depression slides in
Petri dishes where they were minced thoroughly with small
sdlssors and a scapel. This pulp was then transferred to a
centrifuge tube, an equal volume of Tyrode solution was added
a^d centrifuged. The supernatant fluid was pipetted off,
filtered through a double layer of sterile surgical gauze and
stored in corked tubes whose necks were painted with paraffin.
These were then stored in the refrigerator. Later it was
found that using embryos the same age as the explant gave better
results for differentiation. The method of preparation was
the same.
Plasma extract was made from blood taken from the carotid
artery of a pullet that had been starved for 48 hours to rid
the plasma of excess fat. The blood was drained directly
j
into chilled centrifuge tubes and cooled by placing them in a
pan of ice cubes for about five minutes. They were then
removed and centrifuged for approximately ten minutes at
3000 R.P.M, The supernatant plasma was then drawn off with a
pipette and placed in small paraffin lined tubes. These were
cocked, the necks painted with paraffin, and later stored in
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the refrigerator.
The egg albumin used in these experiments came from the
ame batch of eggs. These were broken over a dish and the
allbumin drained from them, being careful that no yolk was
I^aken. The albumin was later transferred to small test tubes,
corked, and the necks painted with paraffin and later stored
ljn the refrigerator.
All glassware was cleaned thoroughly with soap and water.
It was then rinsed in running hot water to remove any film
present. It was rinsed again in distilled water and soaked
in 95 per cent alcohol, dried and sterllzed in dry heat at
5p-60 C. Coverslips and depression slides were given special
attention in that they were cleaned separately. They were
boiled in soapy water for fifteen minutes before being
subjected to running hot water, distilled water and thence to
95 per cent alcohol. Following this, they were dried and
sierllzed in dry heat at 50-60 C. In this process each cover-
slip and depression slide was handled separately and dried
with sterile surgical gauze.
The instruments used in these experiments were first
iled in soapy distilled water, rinsed in running hot water,
rinsed again in distilled water, transferred to 95 per cent
alcohol, dried and sterlized in dry heat at 50-60 C. The
operations were performed with small iridectomy scissors and
forceps.
Smears were made from explants from different regions of
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thje brain and spinal cord, (Explants were taken from these
sake regions and cultured). These were fixed in various
fixatives. Corrosive sublimate, Mullers, Zenkers and Bouin
were the fixatives used. These smears were stained with Erlich's
hematoxylin, Delafield's hematoxylin, methylene blue, borax
cairmlne and alum cochineal. Eosin and acid fuchsin were used
as counter stains.
By far the best slides were obtained by first killing and
fixing the tissues in corrosive sublimate for 8 to 12 hours,
and washing in running water 12 to 16 hours. The slides were
then transferred to 35 per cent alcohol, 50 per cent alcohol,
70 per cent alcohol for 30 seconds each. They were later
removed to 95 per cent alcohol for five minutes before being
transferred to Ehrlich's hematoxylin where they remained for
2 hours. The slides were then removed to running water for
30 minutes then taken back up through the alcohols to 95 per
certt. Following this, they were taken out and counter stained
in eosin for 45 minutes and later removed to 95 per cent
alcohol for five minutes. These were then removed to absolute
alejohol for 10 minutes and later to xylol for 15 minutes or
until cleared. When these slides were cleared they were removed
and mounted with balsam.
After the eggs were incubated from 3 to 6 days they were
ready for the operations. A considerable lag period (12 to 16
hours) was experienced. Before any operations were begun,
the operating table was washed free of dust and all instruments
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were placed in a dust free container, A 150 watt bulb was used
inside the instrument container in order to keep the
I
instruments warm so that the tissue might not be chilled.
An egg was selected and the position of the embryo marked.
A 10 per cent solution of iodine and alcohol was used to paint
the area to be opened. A small file was used to make the
initial opening. Thereafter a small curved disecting needle
was used to break the sections of the shell leaving the membrane
intact around the outlined area. When the shell around the
outlined area had been removed, a pair of small curved scissors
was used to cut and clear the membrane from the area. This
i
brought the embryo clearly into view. The embryo was then re
moved with a curved spatula and forceps and transferred to a
Pejtri dish containing Tyrode solution. The embryo was washed
in the first dish of Tyrode solution and transferred to another
fojr the operation. A longitudinal incision was made along the
nock in the region of the medulla. Two additional incisions
wejre made at each end of the first and at right angles to it.
By| careful manipulation of the scissors through the amnion,
ectoderm of the head, and brain wall to the medulla, which at
thtat age has a yellowish tinge, it was possible to roll the
medulla out into the medium.
In the case of the gasserian ganglion, four small
Incisions were made surrounding the ganglion. It was then
lifted out with the aid of the scissors and forceps.
The region of the spinal cord immediately behind the
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medulla was chosen for culturing, A lateral cut was made
severing the cord, k later incision was made which split the
cord into right and left halves.
The medulla was divided into dorsal and ventral sections
oij* right and left halves and transferred to a coverslip, A
drop of the medium was placed upon it and in some cases, a
cotton fiber was also placed in or near the explant. The
coverslip bearing the explant was Inverted over a depression
slide and sealed with steaming hot parrafin, reinverted and
transferred to the incubator and incubated at 37°C. This left
thje tissue in the "sitting" position.
The cultures were viewed from 1 to 4 hours after incuba
tion. It was found that subculturing caused the fiber
processes to be retracted. Most of these cultures lived from
4 to 5 days without the addition of new media.
k wood box frame was constructed in such a manner that
the culture slides were held flat and secure. Complete
circulation of warm air was permitted to each slide. The
"sitting" drop, single coverslip method was used. In many cases
on# slide contained two cultures. The cultures were changed
i
to the "hanging" drop position to facilitate observation.
All photographs and camera lucida drawings, unless
otherwise noted, were made with the 4 num. objective. The
photographs were developed in a 1 to 1 solution of decktol
developer, and contact printed on kodak velox paper, contrast
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These experiments were In progress for a period of eight
months and over 250 cultures were prepared and observed.
CHAPTER IV
EXPERIMENTAL RESULTS
Since these cultures were grown in different media, the
observations are recorded in the order in which each medium
was used.
Tyrode Solution
Cultures grown in Tyrode solution showed a tendency to
"ifound off," A definite area was noticed in which no new cells
were developed. The explant remained in this condition for a
period of 2 hours. After this new cells were seen growing out
frjom the "rounded off" area. (Pig. l) Some of these later
found their way out into the medium. Aside from the usual
small rounded or sometimes oval shaped cells there appeared
throughout the mass large round to oval cells with comparatively
lajrge nuclei. These were later found to be macrophages that
were developed from spindle cells.
A cotton fiber substrate was placed near the explant.
Cells that were free in the medium began to orient themselves
'f
toward the substrate which in most cases was away from the
cellular mass. When the substrate was placed touching the
cellular mass, fiber processes were seen growing onto the
substrate as it emerged from the mass. (Pig. 2) These pro
cesses were not very long however and in some cases did not
tou^ch the substrate but were oriented in the direction of it




Cultures grown In embryonic extract exhibited a greater
degree of growth than those in Tyrode solution. There was no
long rounding off period and in some cases spindle cells
(often seen in cultures) and nerve fibers were observed within
one hour after explantatlon* Sometimes it was difficult to
distinguish between a spindle cell and nerve cell with a fiber
extended. Spindle cells moved about in the medium always
in the direction of the protruding end. While nerve cells
regained anchored and sent their processes out into the
surrounding medium*
Whenever a substrate was introduced into the medium in
contact with explant the perikaryon became attached to it and
the fiber moved along its surface* Spindle cells would move
toward the substrate but would not remain attached to it.
Egg Albumin
Explants cultured in egg albumin showed very little growth
i
and no fiber formation. The cellular elements were alive and
i
active (Semitransparent) but no complete fibers were formed
even after the substrate was placed on the explant* Small
protruding ends were noted in isolated cells indicating the
beginning of fiber formation*
Blood Plasma
Cultures grown in plasma in many instances were subjected
to erythrocytes* Very soon after the plasma clotted there
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could be seen many nerve cells that had escaped the cellular
mass* It was these that readily produced the axons. Most of
these fibers were oriented away from the cell mass and in a
more or less straight course.
In general it was noticed that the perikaryon anchored
i
itself as soon as it was free from the cell mass and began to
send out its fiber* The perikaryon assumed an oval or
elongated shape, (Fig. 3) The fiber then developed from a
highly refractive area at the base of the perikaryon. There
seemed to have been a "bulging out" or forcing of the neuro-
plasm from the perikaryon into this highly refractive area,
thereby forming the nerve fiber. The distal end of the fiber
wa4 in motion. If kept out of the incubator too long (20 - 30
minutes) the axon would be retracted. On the other hand
exposing the axon to a higher temperature would cause it to be
retracted. Culture slides whose axons were plainly visible
were passed several times over a Bunsen burner until the
paraffin showed signs of melting. These slides were immediately
put under the microscope for observation with the result that
the perikaryons were present but the axons were not.
In many cases the introduction of the substrate to the
medium caused the cells within the mass to become oriented in
th© direction of the substrate. When the substrate was placed
along the cell mass, cells within the mass would send fibers
out into the medium to the substrate. However, instances were
noied in which fibers were seen in the medium when no substrate
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was present. (Fig. 4)
Only one instance was noted in which there were two fibers
formed from one perikaryon. This occurred in a culture of the
gasserian ganglion in Tyrode solution to which a drop of
Enlbryonic extract had been added. This extract was made from
enibryos of the same age as the explant. The two fibers were
almost oriented in the same direction although they came from
different areas of the perikaryon. The first or longer of the
two came from the normal position or pointed end of the
perikaryon while the second grew out directly under the
nucleus.
Disintegration occurred in the cellular mass when the
medium became unsuitable for continued proliferation of cells.
Thjis disintegration invariably moved from the center toward
the periphery of the explant.
Reaction of Cells to Stains at the Time of the Operations
The nuclei were clearly visible and stained darker than
thje neuroplasm which presented a deep purple appearance. The
cell wall and the axoplasm also stained darker than the
neuroplasm. Even though there was no definite break between
the neuroplasm and the axoplasm, there was a difference in the
staining capacities. There were also seen around the nucleus
a few darker staining smaller bodies. (Fig. 5)
With Methylene blue, the neuroplasm and nucleus were
stjained with dark and light shades of blue respectively but
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very little could be seen of the axoplasm. There were no
smaller bodies noticed around the nuclei.
In tissues stained with Delafield's hematoxylin and
counterstained with acid fuchsin the nucleus and the axoplasm
stained darker than any other portion of the perikaryon.
Mitosis was noted but most of the cells seemed to have been in
early or late prophase stages of development. Irregular
patterns of fiber formation were observed in a smear of the
medulla. This smear was stained with Ehrlieh's hematoxylin
arid counter stained with eosin, (Pig. 6)
CHAPTER V
DISCUSSION
The mechanism of nerve growth has been a subject of
investigation for a number of years. However, most of the past
work done along these lines has been dealing with the problem
ofj the elongation of the nerve fiber which has been found to
be a process of protoplasmic movement, (Harrison, 1910), The
tip or beginning of the fiber was pushed out by the movement
of the neuroplasm within the perikaryon. In the beginning the
tip was highly refractive. Later, as the perikaryon continued
to feed neuroplasm to this tip, the refractive index changed.
Neuroplasm ultimately found in the most distal part of this
noj/ advancing fiber came from the perikaryon, since no other
arka except that in which the nucleus is housed is capable of
synthesizing raw materials into neuroplasm. (Weiss, Hiscoe,
1948). Growth then is divided into two separate and distinct
phases, elongation and enlargement. Elongation may be charac
terized as an extension brought about by the "pull" of the
more distal tip or the "tug" of a terminal organ. ("Towing"
Weiss, 1941). Enlargement is accomplished by the production
of neuroplasm by the perikaryon at a faster rate than can be
assimilated by the more distal tip. Growth in this sense might
easily be called "redistribution" since the neuroplasm is
formed in a central location.
i
It was observed in cultures of Tyrode solution that cells
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within a given area became oriented in the direction of the
substrate. Such behavior on the part of these cells is in direct
siipport of the "thigmotaxis" theory. However, it was indicated
by, one investigator (Weiss, 194-5) that neither spindle cells
no|r nerve fibers could extend into a liquid medium unless some
available hold was offered in the form of solid structures.
In these experiments nerve cells were seen growing at the
periphery of the explant with fibers protruding into tyrode
solution for a very short distance, Weiss also recognized the
exjistance of an exudate liberated by the explant which he
calls "ground mat." This substance lays the ground work for
this movement of the axon from the perlkaryon. This discovery
brings to light the missing link in the explanation of cell
behavior in liquid media. It was also noted in cultures of
Tyrode solution that cells after leaving the mass did not have
any particular manner of orientation. This indicated that the
i
medium possessed the necessary nutrients for continued develop
ment. The haphazard arrangement of these cells can be seen in
fijgure 7.
In tissues cultivated in embryonic extract, a greater
degree of growth was noted. In some cases nerve fibers were
seten within one hour after the operations. The appearance of
large macrophages were noted in these cultures. Figure 8
shows cells cultured in embryonic extract from the gasserian
ganglion. The rate of "redistribution" of neuroplasm was
nojted over a period of 12 minutes. Large macrophages are also
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present. These appeared to have been very rich in cytoplasm
ajid to possess a comparatively large round to oval cell body.
There are two groups of investigators who have advanced ideas
concerning the origin of macrophages. The first group
(iwrorow and Tlmofejewsky, 1914, 1915* Maximow, 1928; Caffier,
1^27; De Haan, 1926; Bloom, 1928; Timofejewsky and
B^newolenskaja, 1929) believes these large macrophages are
derived from a gradual transformation of lymphocytes and mono-
cytes. The second group, (Carrel and Ebeling, 1922, 1926;
Fisher, 1925; Lewis, 1926, 1938; Reeves, 1934), is in agreement
with the first group regarding the transformation of the mono-
cyte, but hold that conclusive evidence for the transformation
of the lymphocyte to a macrophage has not been presented. It
wals also noted in explants cultured in embryonic extract that
the addition of a cotton fiber substrate to the medium had
little or no effect on isolated cells as far as orientation was
concerned. This substrate was placed along side the explant.
Cells upon leaving the mass in search of a more wholesome
environment were not attracted by the presence of the
substrate. (Pig. 9)
In cultures of egg albumin alone, the cell mass seemed to
thrive better. Individual cells were short lived, but the
addition of Tyrode solution showed an improvement both in the
apparent condition of the cell mass and in the Isolated cell.
Nevertheless, "complete" fibers were not observed. The small
protruded area was visible Indicating that such a formation is
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"inherent" in the cell and expressed itself when conditions were
favorable. The continued elongation of this protrusion is
determined by the permanence of favorable conditions.
The cultures grown in blood plasma readily produced nerve
fibers. However, these fibers failed to grow very long. These
web?e oriented away from the cell mass and traveled in a more or
less straight course, Erthrocytes were commonly seen in these
cultures. This may have accounted for the behavior of these
fibers, Cameron (1935) found that a few red cells present in
i
the plasma may render the entire batch toxic to all cultures.
In cultures of Tyrode solution to which a small amount of
embryonic extract made from embryos the same age as the explant
wa^ added, a greater degree of differentiation was noted. Long
fiber processes were seen connecting different areas of the
explant. Figure 10 shows nerve fibers that have grown from one
section of the explant to the other. This explant was taken
from the gasserian ganglion. In figure 11 which was taken from
the medulla, the rate of "redistribution" of neuroplasm was
noij.ed over a period of 9 minutes. The more distal tip of the
i
fiber was constantly in motion*
It has been shown by these experiments that Tyrode solution
plus embryonic extract made from embryos the same age as the
explant served as the best culture medium for differentiation.
This combination produced the right environment for successful
growth and redistribution of neuroplasm. In such cultures
numerous cells were seen contributing to bundles running through
24
the cellular mass.
i It is believed that cells within the mass of cultures
studied were constantly undergoing metabolic processes thereby
giving off waste materials. These waste materials set free in
th6 medium served to alter the pH of the medium making it
unfavorable for continued growth. Consequently, "disintegration"
seji in from cells being exposed to an improper medium. This
disintegration invariably began near the center of the explant
and seemed to have been the same type of "degeneration" or
"disorganization" described by another investigator (Spratt,
194-8) when glucose was removed from the culture medium.
CHAPTER VI
SUMMARY
1. The embryonic chick nerve fiber is formed by a "bulging
out" of neuroplasm into a highly refractive basal tip of
the cell,
2. Embryonic chick nerve fibers exhibit a greater degree of
differentiation in Tyrode solution to which embryonic
extract, made from embryos the same age as the explant,
has been added*
o
3. An increase in temperature above 40 C or decrease below
35 C causes the nerve fibers to be retracted.
Explants taken from the medulla developed longer fibers
than from any other area*
All cellular processes are neither oriented in the direction
of the cotton fiber substrate, nor away from the cell mass.
The development of nerve fibers by the chick nerve cell
is inherent and expresses Itself under favorable conditions
even if for very short periods.
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Plate I
Figure 1 - Cells from the "rounded off" area oan be seen
migrating toward the cotton fiber substrate.
Beginning of fiber processes can be seen.
Figure 2 - Shows cells in cellular mass oriented along the
direction of the cotton fiber substrate.
Figure 3 - Shows cell have assumed an oval shape in preparation
for the formation of the nerve fiber.
Figure 4 - Single fiber process projecting out into the medium.
No substrate present in the medium.
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